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A JETTING DEVICE AND A METHOD AT A JETTING DEVICE 

Technical field of the invention 

The present invention generally relates to the field 
of jetting droplets of a viscous medium onto a substrate. 
More specifically, the invention relates to a method of 
5 improving the performance of a jetting device, and a de- 
vice for jetting droplets of viscous medium onto a sub- 
strate . 

Background of the invention 

10 Devices of the above mentioned kind are known and 

are primarily intended to be used for jetting droplets of 
viscous medium, e.g. solder paste or glue, onto a sub- 
strate, e.g. an electronic circuit board, prior to mount- 
ing of components thereon. An example of such a jetting 

15 device is disclosed in WO 99/64167. The jetting device 

comprises an eject chamber for containing a small volume 
of said medium prior to the jetting thereof, an eject 
nozzle communicating with the eject chamber, eject means 
for jetting said medium from the eject chamber through 

2 0 the eject nozzle, and supply means for feeding said me- 
dium into the eject chamber. In WO 00/62587 there is dis- 
closed an assembly comprising such a jetting device. 

The production speed is an essential factor in the 
manufacturing of electronic circuit boards. This has lead 

2 5 to a desire of increasing the speed at which a substrate 
is provided with viscous medium, a way of effecting this 
is to perform the actual jetting "on the f ly" , i.e. with- 
out stopping for each location on the substrate where 
viscous medium is to be deposited. A further way to im- 

30 prove the manufacturing speed of electronic circuit 

boards is to eliminate or reduce the need for operator 
interventions . 

Both of these measures require good and reliable 
performance of the device used in the process, as well as 
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a high degree of accuracy and a maintained high level of 
reproducibility during an extended period of time. The 
high quality requirements of the electronic industry and 
the detrimental consequences of errors appearing in cir- 
5 cuit boards even further emphasise these requirements. 

Summary of the invention 

Thus, an object of the present invention is to im- 
prove the performance of a device for jetting droplets of 

10 viscous medium onto a substrate. 

This and other objects are achieved according to the 
present invention by providing a method and a device hav- 
ing the features defined in the independent claims. Pre- 
ferred embodiments are defined in the dependent claims. 

15 According to a first aspect of the present inven- 

tion, there is provided a method of improving the per- 
formance of a jetting device for jetting droplets of vis- 
cous medium onto a substrate, said jetting device com- 
prising a jetting outlet through which said droplets are 

20 jetted, comprising the steps of providing a gaseous flow 
past the jetting outlet such that an adverse effect on 
the performance of the jetting device that may result 
from accumulation of viscous medium residue at the jett- 
ing outlet is prevented, providing a wall at the jetting 

25 outlet, said wall being located downstream of the. jetting 
outlet seen in the jetting direction, and providing an 
orifice in said wall for permitting the jetted droplets 
to pass through the orifice, the orifice and the jetting 
outlet being aligned in the jetting direction. 

30 According to a second aspect of the present inven-'*- 

tion, there is provided a method of improving the perfor- 
mance of a jetting device for jetting droplets of viscous 
medium onto a substrate, said jetting device comprising a 
jetting outlet through which said droplets are jetted, 

35 comprising the step of providing a gaseous flow past the 
jetting outlet such that an adverse effect on the perfor- 
mance of the jetting device that may result from accumu- 
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lation of viscous medium residue at the jetting outlet is 
prevented, wherein the gaseous flow at the jetting outlet 
is directed along a flow path that intersects the jetting 
path of the jetted droplets. 
5 According to a third aspect of the present inven- 

tion, there is provided a method of improving the per- 
formance of a jetting device for jetting droplets of vis- 
cous medium onto a substrate, said jetting device com- 
prising a jetting outlet through which said droplets are 

10 jetted, comprising the step of providing an air flow past 
the jetting outlet such that an adverse effect on the 
performance of the jetting device that may result from 
accumulation of viscous medium residue at the jetting 
outlet is prevented, wherein said air flow is provided 

15 through suction during, between and following the jetting 
of individual droplets. 

According to a fourth aspect of the present inven- 
tion, there is provided a device for jetting droplets of 
viscous medium onto a substrate, said device comprising a 

2 0 nozzle having a jetting outlet through which said drop- 

lets are jetted, a flow generator for producing a gaseous 
flow, a flow guide for providing a flow path for said 
gaseous flow past the jetting outlet, such that an ad- 
verse effect on the performance of the jetting device 

25 that may result from accumulation of -viscous medium resi- 
due at the jetting outlet is prevented, wherein said flow 
guide comprises a wall located at the jetting outlet, 
said wall being located downstream of the jetting outlet 
seen in the jetting direction, said wall and said nozzle 

30 defining a first space there-between, and a first orifice 
provided in said wall, said first orifice and the jetting 
outlet being aligned along the path of the jetted drop- 
lets, said first orifice being designed to permit jetted 
droplets to pass through said first orifice essentially 

35 unaffected, wherein said flow guide is arranged to pro- 
vide said gaseous flow within said first space along a 
flow path past the jetting outlet. 
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According to a fifth aspect of the present inven- 
tion, there is provided a device for jetting droplets of 
viscous medium onto a substrate, said device comprising a 
nozzle having a jetting outlet through which said drop- 
5 lets are jetted, a flow generator for producing a gaseous 
flow, a flow guide for providing a flow path for said 
gaseous flow past the jetting outlet such that an adverse 
effect on the performance of the jetting device that may 
result from accumulation of viscous medium residue at the 

10 jetting outlet is prevented, said flow guide being ar- 
ranged for providing said flow path in a direction that 
intersects the jetting path of the jetted droplets. 

For the purposes of this application, it is to be 
noted that the term "viscous medium" should be inter- 

15 preted as solder paste, flux, adhesive, conductive adhe- 
sive, or any other kind of medium used for fastening com- 
ponents on a substrate, conductive ink, resistive paste, 
or the like; and that the term "substrate" should be in- 
terpreted as a printed circuit board (PCB) , a substrate 

20 for ball grid arrays (BGA) , chip scale packages (CSP) , 
quad flat packages (QFP) , wafers, flip-chips, or the 
like. 

It is also to be noted that the term "jetting" 
should be interpreted as a non-contact dispensing process 

25 that utilises a fluid jet to form and shoot droplets of a 
viscous medium from a jet nozzle onto a substrate, as 
compared to a contact dispensing process, such as "fluid 
wetting", and that the term "gaseous flow" should be in- 
terpreted as a flow of air, compressed air, gas of any 

30 suitable type, such as nitrogen, or any other medium of -a 
gaseous type . 

Thus, the present invention relates to providing a 
gaseous flow at the jetting outlet of a jetting device 
for preventing an adverse effect on the performance of 

3 5 the jetting device that may result from accumulation of 
viscous medium residue at the jetting outlet. 
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As described above, a jetting device generally com- 
prises an eject chamber communicating with a supply of 
viscous medium, and a nozzle communicating with the eject 
chamber. Prior to the jetting of a droplet, the eject 
5 chamber is supplied with viscous medium. Then, the volume 
of the eject chamber is rapidly reduced, causing a well- 
defined amount of viscous medium to be forced with high 
velocity out of the orifice or exit hole of the nozzle 
and onto a substrate, thus forming a deposit or dot of 

10 viscous medium on the substrate. The jetted amount is 
hereinafter referred to as a droplet or a jet. 

During the actual jetting phase, the jetted viscous 
medium passes through the orifice of the nozzle and 
breaks off from the viscous medium remaining in the eject 

15 chamber, thus forming a droplet or jet travelling towards 
the substrate. During an instantaneous moment of the jet- 
ting phase, viscous medium passing the orifice is in con- 
tact with the orifice surrounding surfaces of the nozzle 
that are most adjacent to and facing the substrate, i.e. 

20 surfaces not being in contact with viscous medium between 
the jetting phases. The portion of the nozzle surrounding 
the orifice that is adjacent to and facing the substrate 
is hereinafter referred to as the "jetting outlet". Thus, 
the term w jetting outlet" does not include the portions 

25 of the nozzle facing the eject chamber, i.e. the portions 
being in contact with viscous medium between the jetting 
of droplets. 

When jetting viscous medium, minute amounts of the 
medium tend to adhere or stick to the surfaces of the 

30 jetting outlet during the brief moment of contact between 
the surfaces and the viscous medium. This occurs due to 
the characteristics of the viscous medium. Since it is a 
requirement that the solder pastes or other viscous medi- 
ums adhere well to a substrate, a so called tackifier is 

35 often used when preparing the viscous medium in order to 
achieve the desired adhesiveness. As a consequence, vis- 
cous medium residue may remain attached or adhered to the 
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surfaces of the jetting outlet following the jetting of a 
droplet. It should be noted that viscous medium residue 
refers to the undesired, often minute amounts of viscous 
medium that breaks off from the droplet during the jet- 
5 ting process. In this context, it refers to the amounts 
that has become attached to some surface of the jetting 
device after having been ejected out from the eject cham- 
ber . 

According to the present invention, a gaseous flow 

10 is provided past the jetting outlet, the magnitude and 
the velocity of the gaseous flow being sufficient for 
transport viscous medium residue away from the area at 
the jetting outlet with the gaseous flow. Thus, the often 
minute quantities of viscous medium that following the 

15 jetting of a droplet remains attached to surfaces at the 
jetting outlet where no residue is desired is loosen from 
said surface and carried away by the gaseous flow. Also, 
the gaseous flow provided past the jetting outlet may 
prevent certain quantities of viscous medium residue to 

20 attach to said surfaces in the first place. 

As noted above, the presence of viscous medium resi- 
due, and the possible accumulation thereof, at the jet- 
ting outlet may have an adverse effect on the trajectory 
of the jetted droplets as they pass the jetting outlet. 

25 Also, the viscous medium residue may interfere with the 
jetted droplet so as to alter the volume of the droplet, 
e.g. a volume of viscous medium residue situated at the 
jetting outlet may loosen from the surface and instead 
adhere to and be incorporated into the jetted droplet. 

30 Furthermore, the residue may cause spattering of viscous 
medium when a jetted droplet "collides" with the residue. 
Consequently, the presence of viscous medium residue at 
the jetting outlet may cause deviations in the position, 
form or size of the resulting deposits compared to that 

35 intended. Also, there may be spatters of viscous medium 
on the substrate, which spatters may form solder balls 
that move around freely on the substrate during reflow 
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and can, in turn, result in bridging, short circuits, and 
reduced reliability. 

Thus, the accumulation or build-up of viscous medium 
residue has an undesired influence on the jetting per- 
5 formance and, consequently, on the overall performance of 
the jetting device. Particularly, the undesired presence 
of viscous medium residue at the jetting outlet will im- 
pair the accuracy and the reproducibility of the device, 
especially over a period of time, due to the random 
10 build-up of undesired material at the jetting outlet. It 
may also lead to inflicted undesired operator interven- 
tions, which brings about interruptions in the manufac- 
turing process and thereby decreases the overall manufac- 
turing speed. 

!5 Consequently, it is of great importance to prevent a 

negative effect on the jetting performance due to accumu- 
lation of viscous medium residue at the jetting outlet. 
In order to obtain a high manufacturing speed, it is es- 
sential that this negative effect can be prevented with- 

20 out interruptions in the manufacturing process. In order 
to achieve an effective jetting process it is desirable 
to provide the gaseous flow in a regulated way. For exam- 
ple, this can be achieved by providing the gaseous flow 
after the jetting of a series of droplets for removing 

25 and transporting away viscous medium residue from the 

surfaces of the jetting outlet. According to one example, 
such a series constitutes a predetermined number of jet- 
ted droplets. According to another example, the series is 
made up of the droplets jetted during a predetermined pe- 

30 riod of time. Preferably, the gaseous flow is provided - 
according to a pre-programmed scheme, taken into account 
said series of jetted droplets, which scheme is con- 
trolled by some sort of control means. 

Naturally, this can be combined, for example so that 

35 t he gaseous flow is provided following a predetermined 
number of droplets, but within a predetermined maximum 
time period. This means that the gaseous flow is provided 
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at specific intervals, unless the number of jetted drop- 
lets within such a time interval exceeds a threshold 
value. If so, there is provided a gaseous flow and the 
time interval and number of jetted droplets are reset. 
5 According to another preferred example, the gaseous flow 
is provided at each instant when there is no droplet jet- 
ted during a given period of time. At these predetermined 
w pauses" 7 which can be the result of substrate exchange 
or any other reason, the gaseous flow is provided for re- 

10 moving viscous medium residue from the surfaces of the 
jetting outlet. 

As an alternative to the predetermined or pre- 
programmed instances for providing the gaseous flow at 
the jetting outlet, the gaseous flow can be provided "on 

15 demand". Then, there is provided some sort of detecting 
means for detecting whether viscous medium residue has 
accumulated at the jetting outlet to such an extent that 
gaseous flow should be provided. The detecting means 
could be any suitable detecting means known within the 

2 0 art, such as a camera. 

According to preferred embodiments of the invention, 
the gaseous flow is provided during the actual jetting of 
the droplets. Then, the gaseous flow is synchronised with 
the jetting periods, i.e. each time a droplet is jetted, 

25 there is provided a gaseous flow at the jetting outlet. 
Preferably, this is achieved by providing a continuous 
gaseous flow throughout the entire jetting procedure. Al- 
ternatively, the gaseous flow is paused at the time when, 
or at a predetermined time period after, the jetting pro- 

30 cess is halted. 

The provision of a gaseous flow during the jetting 
of droplets provides a number of advantages. First, any 
viscous medium residue that has become attached to the 
jetting outlet surfaces following the jetting of a drop- 

35 let is immediately transported from the vicinity of the 
jetting outlet. Second, the gaseous flow can pick up and 
transport away from the jetting outlet minute quantities 
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of viscous medium that has broken off from the droplet or 
jet and that would otherwise adhere to the surfaces of 
the jetting outlet as residue. Thus, the build-up or ac- 
cumulation of viscous medium residue at the jetting out- 
5 let to an adverse amount is prevented, whereby a high 

level of accuracy and reproducibility is maintained dur- 
ing a jetting period. 

A further advantage resulting from the provision of 
gaseous flow during the actual jetting of a droplet is 

10 that satellites of viscous medium can be picked-up and 

transported away from the vicinity of the jetting outlet. 
Said satellites being minute quantities of viscous medium 
that undesirably breaks away from the droplet or jet of 
viscous medium during jetting, thus forming a so called 

15 satellite. Satellites do normally have the same general 

direction as the droplet or jet, although with an angular 
deviation that causes the satellites to hit the substrate 
spaced apart from the intended deposit. These satellites 
can cause the formation of solder balls that move around 

20 freely on the substrate during reflow and can, as stated 
above, result in bridging, short circuits, etc. Thus, the 
prevention of viscous medium satellites improves the re- 
sult of the application of viscous medium onto the sub- 
strate and, hence, decreases the rejection rate of the 

25 completed substrates. 

A still further advantage of providing gaseous flow 
at the jetting outlet during the jetting process is the 
possibility of obtaining a stabilising effect on the tra- 
jectory of the jetted droplet. For example, according to 

30 an embodiment of the invention, the gaseous flow is pro- 
vided towards the jetting outlet in a direction opposite 
that of the jetted droplet, i.e. axially directed along 
the jetting path. When reaching the jetting outlet, the 
flow is guided such that the flow away from the jetting 

35 outlet is radially directed. Preferably, the axially di- 
rected flow is essentially uniformly distributed, such 
that an essentially laminar flow is obtained that has a 
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stabilising effect on the trajectory or flight path of 
the jetted droplets or jets. 

According to the present invention, the gaseous flow 
is generated through flow generating means. According to . 
5 a preferred embodiment of the present invention, said 

flow generating means is in the form of suction generat- 
ing means, i.e. in the form of a vacuum ejector or any 
other suitable type of suction generator. Said suction 
generating means then being provided downstream of the 
10 area surrounding the jetting outlet, as seen in the di- 
rection of the gaseous flow. 

An alternative way of producing the gaseous flow, 
according to another preferred embodiment of the present 
invention, is to provide blow generating means, prefera- 
15 bly in the form of a source of pressurised gas or any 

other suitable type of blow generator. The blow generat- 
ing means then, of course, being provided upstream of the 
area surrounding the jetting outlet. One advantage of . 
providing a blow generator, as compared to a suction gen- 
20 erator, is that a pressure difference of more than one 
atmosphere may be obtained. 

According to a specific embodiment of the present 
invention a combination of suction generating means and 
blow generating means is provided for generating said 
25 gaseous flow. Then,, the blow generating and suction gen- 
erating means are suitably provided on opposite sides of 
the jetting outlet. 

According to preferred embodiments of the present 
invention, there is provided guiding means for guiding 
3 0 the gaseous flow to and from the vicinity of, or the por- 
tion surrounding, the jetting outlet. 

According to preferred embodiments of the invention, 
the gaseous flow is directed and focused or concentrated 
past the jetting outlet such that the flow velocity is 
35 increased to a level for optimising the transport of vis- 
cous medium residue from the surfaces of the jetting out- 
let, without adversely affecting the jetting process. 
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This allows for an effective removal of viscous medium 
residue from the surfaces of the jetting outlet and de- 
crease the possibility of viscous medium residue adhering 
to the jetting outlet surfaces, and thereby improves the 
5 accuracy and maintains a high degree of reproducibility 
during the jetting process. This can be achieved by pro- 
viding a narrowed flow path past the jetting outlet. 

According to embodiments of the first aspect of the 
present invention, the jetting device is provided with a 

10 wall, the wall being spaced apart from the jetting outlet 
and located downstream of the jetting outlet seen in the 
direction of the jetted droplets at the jetting outlet. 
Said wall may, as an example, constitute part of a nozzle 
support, but can be provided without having any support - 

15 ing function for the nozzle. Between the wall and the 

jetting outlet, there is formed a space acting as a chan- 
nel or guide for the gaseous flow at and past the jetting 
outlet . 

According to a specific embodiment of the invention, 

20 the space formed between the jetting outlet and the wall 
acts as a channel for the gaseous flow. In this channel, 
one end of the space acts as an inlet, and the opposite 
end acts as an outlet for the gaseous flow, said ends be- 
ing provided at opposite sides of the jetting outlet. 

25 Preferably, the end acting as an inlet communicates with 
a blow generating means, and the end acting as an outlet 
communicates with a suction generating means. Alterna- 
tively, only the blow generating means or the suction 
generating means, respectively, is provided. The communi- 

30 cation between the space at the jetting outlet and said- 
respective flow generating means are preferably provided 
through channels, such that the flow generating means can 
be provided at a distance from the jetting outlet. 

Since said wall is located in the jetting path, the 

35 wall is provided with an opening or orifice, concentric 
with the jetting outlet. The jetted droplets are thereby 
permitted to pass through the wall via the orifice. Ac- 
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cording to a specific embodiment, the orifice of the wall 
also functions as an inlet for the gaseous flow towards 
the jetting outlet- An advantage of this embodiment is 
that a laminar flow can be provided in the manner de- 
5 scribed above, said laminar flow having a stabilising ef- 
fect on the trajectory of the jetted droplets or jets. 
Furthermore, in this embodiment, the jetted droplets will 
face a strong head wind immediately following the jetting 
thereof. Droplets having a jetting trajectory that devi- 

10 ates angularly from that intended, will encounter a 

slight side wind. The effect of the side wind on a jetted 
droplet will be dependent of the magnitude of the angular 
deviation. As a consequence, the angular deviation can be 
enhanced to such an extent that the jetted droplet will 

15 be collected by the wall . 

Alternatively, one or more further orifices may be 
provided in said wall, said further orifice (s) then act- 
ing as an inlet for the gaseous flow towards the jetting 
outlet . 

20 According to a further embodiment of the invention, 

including said wall and the orifice thereof through which 
the droplets are jetted, viscous medium satellites, pro- 
duced during the jetting of droplets as described above, 
are prevented from reaching the substrate. This is 

25 achieved by providing said orifice with such dimensions 
that, whereas the jetted droplet is permitted to pass 
through the orifice, satellites having a direction that 
deviates from that of the jetted droplets miss the ori- 
fice and are collected by the wall. 

30 In the embodiment where the orifice of the wall con- 

stitutes an inlet for the gaseous flow towards the jet- 
ting outlet, any satellites produced will in the same 
manner as described above, due to their angular devia- 
tion, encounter a side wind that enhances their angular 

35 deviation such that they may be collected by the wall. 

Due to the lower velocity and significantly smaller vol- 
ume of the satellites, as compared to the viscous medium. 
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droplets, the satellites will be much more susceptible to 
the effects of the side wind. 

As understood by the man skilled in the art, the 
gaseous flow may be provided such that any viscous me- 
5 dium, e.g. jetted droplets or satellites, collected by 

the wall is removed therefrom and transported away by the 
gaseous flow. 

According to. an example of the present invention, 
the focusing of the gaseous flow for optimising or in- 

10 creasing the ability of the gaseous flow to transport 
viscous medium residue from the jetting outlet is ob- 
tained by providing the wall with a suitable design. Ac- 
cording to one embodiment, the wall is provided with a 
annular protrusion at and surrounding the jetting outlet 

15 that decreases the area of the flow path and thereby in- 
creases the flow velocity past the jetting outlet. How- 
ever, as realised by the man skilled in the art, a vast 
number of different designs are possible to obtain the 
desired increase in flow velocity and ability to trans- 

20 port viscous medium in accordance with the present inven- 
tion. 

Furthermore, the wall may be designed to minimize 
the surface area surrounding the orifice onto which vis- 
cous medium may possibly become attached. According to 

25 one exemplary embodiment, this is achieved by providing a 
bevelled surface around the orifice on the side of the 
wall facing the substrate. Then, the inward orifice sur- 
face facing the viscous medium droplet as the droplet 
passes the orifice may be significantly reduced, which 

30 would reduce the risk of viscous medium attaching to the 
wall surface and negatively affect the performance of the 
jetting device. Furthermore, providing a bevelled surface 
around the orifice will have the additional advantage of 
reducing the flow resistance into the orifice, thereby 

35 enabling a more efficient suction and a reduced risk of 
turbulence. 
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According to an alternative embodiment, the wall is 
provided with at least one channel for providing a flow 
path for the gas towards the jetting outlet. Then, said 
at least one channel has an extension within and along 
5 said wall, and is provided with at least one channel out- 
let at the orifice of the wall. Preferably, each channel 
exit or outlet is arranged such that the gaseous flow is 
directed at the jetting outlet. In this embodiment, the 
gaseous flow is preferably provided by a blowing means of 

10 some sort, preferably a source of pressurised gas in com- 
munication with the channel (s) . This may of course be 
combined with suction means, as understood by the man 
skilled in the art. 

According to a further exemplifying embodiment of 

15 the invention, the jetting outlet and the wall are com- 
prised in a single integral structure. Preferably, the 
integral structure is provided with a channel for provid- 
ing a narrow flow path that intersects the path of the 
jetted droplets. Then, the term " jetting outlet " refers 

20 to the portion of the integral structure that faces the 
"upper" side of the flow path, i.e. the side of the flow 
path facing the eject chamber. As understood by the man 
skilled in the art, the wall can be of any suitable form 
or shape with an orifice, concentric with the jetting 

25 outlet, as described above. 

According to preferred embodiments of the second as- 
pect of the invention the gaseous flow is provided in a 
direction intersecting the path of the jetted droplets. 
According to a specific embodiment, the gaseous flow is 

30 directed essentially perpendicularly to the path of the* 
jetted droplets. Preferably, the gaseous flow is provided 
past and sweeping along the surfaces of the jetting out- 
let. 

It should be noted that according to embodiments of 
35 the second aspect of the present invention, for embodi- 
ments that utilise both a suction generating means and a 
blow generating means located on opposite sides of the 



WO 02/089545 



PCT/SE02/00807 



15 

jetting outlet, the provision of a wall of the type de- 
scribed in relation to the first aspect of the invention 
is not essential. Thus, there could be provided an open 
space between the jetting outlet and the substrate with- 
5 out omitting the possibility to provide a gaseous flow 

past the jetting outlet of sufficient amount and velocity 
to prevent an adverse effect on the performance of the 
jetting device from viscous medium residue at the jetting 
outlet. 

10 According to preferred embodiments of the invention, 

there is provided filtering means for collecting viscous 
medium transported from the vicinity of the jetting out- 
let by the gaseous flow. The filter is also provided for 
preventing viscous medium to end up in the suction gener- 

15 ating means, for the embodiments where such is provided. 
Furthermore, there may be provided a collection 
space where viscous medium transported by the gaseous 
flow is collected. Then, collected viscous medium can be 
collected from the collection space for reuse. Prefera- 

20 bly, the collection space, or waste storage, is located 
before the filter, as seen in the direction of the gase- 
ous flow. 

The jetting device having the features of the pre- 
sent invention is preferably comprised in an assembly. 

25 Then, the flow generating means is preferably located 
away from the jetting assembly, communicating with the 
assembly through gas or pneumatic interface means, which 
in turn communicate with the inlet through guiding means, 
i.e. channels, provided in the assembly. 

30 Further objects and advantages of the present inven- 

tion will be discussed below by means of exemplifying em- 
bodiments . 

Brief description of the drawings 
35 Preferred embodiments of the invention will be de- 

scribed below with reference to the accompanying draw- 
ings, in which: 
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Fig. 1 is a perspective view showing the general 
outline of a machine for application of solder paste com- 
prising a jetting device according to the present inven- 
tion; 

5 Fig. 2 is a schematic view from above of an embodi- 

ment of a docking device and a jetting assembly of the 
present i nve n t i on ; 

Fig. 3 is a schematic view showing the underside of 
the assembly shown in Fig. 2; 
10 Fig. 4 is a sectional view of a first embodiment of 

the central portion of an assembly comprising a jetting 
device according to one embodiment of the present inven- 
tion; 

Fig. 5a is an alternative sectional view of the em- 
15 bodiment shown in Fig. 4, and Figs 5b and 5c are enlarged 
sectional views showing a portion thereof in greater de- 
tail; and 

Fig. 6a is a similar view as Fig. 5a illustrating an 
alternative embodiment of the central portion of the as- 
20 sembly, and Fig. 6b is an enlarged sectional view showing 
a portion thereof in greater detail; 

Fig. 7 is an enlarged sectional view of an alterna- 
tive embodiment of the device according to the invention. 

25 Detailed description of exemplifying embodiments 

Fig. 1 illustrates the general outline of a pre- 
ferred embodiment of a machine 1 for providing a sub- 
strate 2 with deposits by dispensing droplets of a vis- 
cous medium onto the substrate 2, i.e. jetting, in accor- 

30 dance with the present invention. For ease of descrip- 
tion, the viscous medium will hereinafter be referred to 
as solder paste, which is one of the alternatives defined 
above. For the same reason, the substrate will be re- 
ferred to as an electric circuit board and the gas will 

35 be referred to as air. In this embodiment, the jetting 
machine 1 is of a type comprising an X-beam 3 and an X- 
wagon 4, which is connected to the X-beam 3 via an X-rail 
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16 and reciprocatingly movable along the X-rail 16. The 
X-beam, in turn, is reciprocatingly movably connected to 
an Y-rail 17, the X-beam 3 thereby being movable perpen- 
dicularly to the X-rail 16. The Y-rail 17 is rigidly 
5 mounted in the jetting machine 1. Generally, the move- 
ments are provided by linear motors (not shown) . 

Furthermore, the jetting machine 1 comprises a con- 
veyor 18 for carrying the board 2 through the jetting ma- 
chine 1, and a locking device 19 for locking the board 2 

10 when jetting is to take place. 

A docking device 8 is connected to the X-wagon 4 for 
enabling releasable mounting of an assembly 5 at the 
docking device 8. The assembly 5 is arranged for dispens- 
ing droplets of solder paste, i.e. jetting, which impact 

15 and form deposits on the board 2. The jetting machine 1 
also comprises a vision device 7, which in this embodi- 
ment is a camera. The camera 7 is used for determining 
the position and rotation of the board 2 and for checking 
the result of the dispensing process by viewing the de- 

20 posits on the board 2. 

Additionally, the jetting machine 1 comprises a vac- 
uum ejector 6 arranged on the X-wagon 4, and a source of 
compressed air (not shown) . The vacuum ejector 6, as well 
as the source of compressed air, is in communication with 

25 the docking device 8 via air conduit interface means 

which are connectable to complementary air conduit inter- 
face means, in this embodiment indicated as input nipples 
9, see Fig. 2, of the docking device 8. 

As understood by those skilled in the art, the jet- 

30 ting machine comprises a control unit (not explicitly 
shown) for executing software running the machine. 

Briefly, the jetting machine works as follows. The 
board 2 is fed into the jetting machine 1 by means of the 
conveyor 18, upon which the board 2 is placed. When the 

35 board 2 is in the correct position under the X-wagon 4, 
the board 2 is fixed with the aid of the locking device 
19. By means of the camera 7, fiducial markers are lo- 



WO 02/089545 



PCT/SE02/00807 



18 

cated, which markers are prearranged on the surface of 
the board 2 and used to determine the precise position 
thereof. Then, by moving the X-wagon over the board 2 in 
a predetermined (pre-programmed) pattern and operating 
5 the jetting assembly 5 at predetermined locations, solder 
paste is applied on the board 2 at the desired locations. 

With reference to Figs 2-3, a preferred embodiment 
of the jetting assembly 5, in accordance with the present 
invention, will now be described in more detail. The jet- 

10 ting assembly comprises an assembly holder 11 having 

holding means for connecting the jetting assembly 5 to an 
assembly support 10 of the docking device, see Fig. 2. 
Further, in this embodiment the jetting assembly 5 com- 
prises a supply container 12 providing a supply of solder 

15 paste, and an assembly housing 15. The jetting assembly 5 
is connected to the vacuum ejector 6 and the source of 
pressurised air via pneumatic interface means comprising 
inlets 42, positioned to interface in airtight engagement 
with complementary pneumatic interface means comprising 

20 outlets 41, of the docking device 10. 

With reference now to Figs 4-7, the contents and 
function of the device enclosed in the assembly housing 
will be explained in greater detail. As can be seen in 
these sectional views, the jetting assembly 5 includes a 

25 jetting device comprising an actuator locking screw 2 0 
for supporting an actuator in the assembly housing 15, 
and a piezoelectric actuator 21 formed by a number of 
thin, piezoelectric elements stacked together to form an 
actuator 21, which is rigidly connected to the locking 

30 screw 20. The jetting device further comprises a bushing 
2 5 rigidly connected to the assembly housing 15, and a 
plunger 23 rigidly connected to the end of the piezoelec- 
tric actuator 21, opposite the position of the locking 
screw 20. The plunger 23 is axially movable while 

35 slidably extending through a bore in the bushing 25. Cup 
springs 24 are provided to resiliently balance the 
plunger 23 against the assembly housing 15, and for pro- 
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viding a preload for the actuator 21. An eject control 
unit (not shown) applies a drive voltage intermittently 
to the piezoelectric actuator 21, thereby causing an in- 
termittent extension thereof and hence a reciprocating 
5 movement of the plunger with respect to the assembly 
housing 15, in accordance with solder pattern printing 
data . 

Further, the jetting device comprises an eject noz- 
zle 26 operatively directed against the board 2, onto 

10 which small droplets of solder paste are to be jetted. In 
the nozzle 26, there is comprised a jetting orifice 27 
through which the droplets are jetted. The surfaces of 
the nozzle 26 surrounding the jetting orifice 27 and fac- 
ing the substrate 2 will be referred to as a jetting out- 

15 let. The plunger 23 comprises a piston portion which is 
slidably and axially movably extending through a piston 
bore 35, an end surface of said piston portion of the 
plunger 23 being arranged close to said nozzle 26. An 
eject chamber 28 is defined by the shape of the end sur- 

20 face of said plunger 23, the inner diameter of the bush- 
ing 25 and the nozzle orifice 27. Axial movement of the 
plunger 23 towards the nozzle 26, said movement being 
caused by the intermittent extension of the piezoelectric 
actuator 21, will cause a rapid decrease in the volume of 

25 the eject chamber 2 8 and thus a rapid pressurisation and 
jetting through the nozzle orifice 27, of ^ any solder 
paste contained in the eject chamber 28. 

Solder paste is supplied to the chamber from the 
supply container 12, see Fig. 2, via a feeding device. 

30 The feeding device comprises an electric motor (not 

shown) having a motor shaft 2 9 partly provided in a tubu- 
lar bore 30, which extends through the assembly housing 
15 to an outlet 3 6 communicating via a tubular bore 31 
with said piston bore 35. An end portion of the motor 

35 shaft 29 forms a rotatable feed screw 32 which is pro- 
vided in, and coaxial with, the tubular bore 30. An es- 
sential portion of the rotatable feed screw 32 is sur- 
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rounded by an array of resilient, elastotneric o-rings 33 
arranged coaxial ly therewith in the tubular bore 30 , the 
threads of the rotatable feed screw 32 making sliding 
contact with the innermost surface of the o-rings 33. 
5 The pressurised air obtained from the above- 

mentioned source of pressurised air (not shown) is ar- 
ranged to apply a pressure on the solder paste contained 
in the supply container 12 , thereby feeding said solder 
paste to an inlet port 34 communicating with the tubular 

10 bore 30. An electronic control signal provided by a sup- 
ply control unit (not shown) to the motor causes the mo- 
tor shaft 29, and thus the rotatable feed screw 32, to 
rotate a desired angle, or at a desired rotational speed. 
Solder paste captured between the threads of the ro- 

15 tatable feed screw 32 and the inner surface of the o- 

rings 33 are then made to travel from the inlet port 34 
to the piston bore 3 5 via the outlet port 36 and the tu- 
bular bore 31, in accordance with the rotational movement 
of the motor shaft 29. A sealing o-ring 22 is provided at 

20 the top of the piston bore 3 5 and the bushing 25, such 
that any solder paste fed towards the piston bore 35 is 
prevented from escaping from the piston bore 3 5 and pos- 
sibly disturbing the action of the plunger 23. 

The solder paste is then fed into the eject chamber 

25 28 from an outlet port 36 of the tubular bore 30 via the 
conduit 31 and a channel 37. The channel 37 is provided 
in the piston portion of the plunger 23, wherein said 
channel 37 has a first portion extending axially into 
said plunger and communicating with the conduit 31, and a 

30 second portion extending coaxially with and within said 
plunger 23 from said first portion to the end surface of 
the plunger facing the eject chamber 28. 

Turning now to the Figs 4 -5c, there will be de- 
scribed a specific preferred embodiment of the present 

35 invention. As can most clearly be seen in Fig. 5b, the 

jetting device of the jetting assembly 5 comprises a sup- 
port plate 14 located below or downstream of the nozzle 
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orifice 27, as seen in the jetting direction. The support 
plate 14 is provided with a through hole 13 , through 
which the jetted droplets may pass without being hindered . 
or negatively affected by the support plate 14. Conse- 
5 quently, the hole 13 is concentric with the nozzle ori- 
fice 27. 

According to this embodiment, the jetting assembly 5 
comprises an air flow chamber 38 consisting of a first 
portion defined by the nozzle orifice 27, the nozzle 26 
10 and the support plate 14, said first portion defining a 
disc shaped space concentric with the piston bore 35; a 
second portion defined by the nozzle 2 6 and the support 
plate 14, connected to said first portion and extending 
coaxially about the nozzle 26; and a third portion de- 
15 fined by the assembly housing 15 and the bushing 25, con- 
nected to the second portion, parallel with the piston 
bore 35 and extending coaxially around the part of the 
bushing 25 facing said third portion. 

The air flow chamber 3 8 communicates with an air 
20 flow conduit 39 located on the side of the piston bore 35 
opposite that of the tubular bore 31. The air flow con- 
duit 39 comprises a first portion extending from the 
third portion of the air flow chamber 3 8 to a second por- 
tion of the air flow conduit, said first portion being 
25 parallel with the piston bore 35. Said second portion is 
in the form of a bore that is aligned with the conduit 
31, and is arranged to provide a channel between the air 
flow chamber and a waste container 50 described below. 

Connected to the jetting assembly 5 is a releasably 
30 mounted waste container 50, for collecting of fragments 
of solder paste. The waste container 50 can be best seen 
in Fig. 5a, where it is shown in its entirety. The waste 
container 50 is connected to the jetting assembly 5 at 
interface means on the jetting assembly 5, via corre- 
35 sponding interface means arranged on said waste container 
50. The waste container 50, which will be described in 
more detail below, provides an interface and communica- 
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tion between the jetting assembly 5 and the vacuum ejec- 
tor 6. Thereby, the negative pressure or vacuum produced 
by the vacuum ejector is conveyed to the jetting assembly 
5, and to the communicating air flow conduit 39 and air- 
flow chamber 38. 

The waste container 50 comprises an air conduit 53, 
having a first portion communicating with said connecting 
interface and being aligned with the air flow conduit 39 
of the jetting assembly, and a second portion extending 
perpendicularly from said first portion. The air conduit 
53 communicates with a collection space 55 over a sepa- 
rating wall 54, the collection space being arranged for 
collection of solder paste residue removed from the jet- 
ting outlet. 

15 At the top of the collection chamber 55, a narrow 

air conduit 52 leads the air flow from the collection . 
chamber 55 into a filter 57. The filter 57 is of conven- 
tional type and provided for preventing any fragments of 
solder paste not collected in the collection chamber 55 
20 from reaching the vacuum ejector. The filter is further 
provided in a longitudinal bore 56 and is in communica- 
tion with an outlet conduit 58. 

The waste container 50 is releasably connected to a 
vacuum ejector 6, of conventional type, for evacuating 
25 the waste container 50. The vacuum ejector 6 is connected 
to the waste container 50 via the air outlet 58, a con- 
nector 60 and an air tube 61. Even though the vacuum 
ejector is illustrated as being separate from the jetting 
assembly 5 and/or the waste container 50, a number of 
30 other placements or combinations of the vacuum ejector 6, 
the jetting assembly 5, and the waste container 50 are of 
course conceivable within the scope of the present inven- 
tion. 

In operation, the vacuum ejector evacuates the waste 
35 container, including evacuation of the collection space 
55 the narrow air conduit 52, the longitudinal bore 56 
and the filter 57, the outlet conduit 58, the connector 
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60 and the air tube 61. This evacuation produces an air 
flow through the waste container as indicated by the ar- 
rows in Figs 5a, As a consequence, air flow conduit 3 8 
and air flow chamber 3 9 of the jetting assembly 5 are 
5 also evacuated via the interface. Thus, air is sucked in 
through the outlet hole 13, which gives rise to a strong 
air flow in a direction reverse to that of the jetted 
droplets. This air flow will pass the jetting outlet and 
remove any undesired residue of solder paste that may 

10 have' become adhered to the jetting outlet, for reasons 
described above. 

According to the present embodiment of the inven- 
tion, the air flow is provided before, during and after 
the jetting of each droplet. Also, the air flow could 

15 also be provided intermittently, following a predeter- 
mined time period of jetting, or following a predeter- 
mined number of jetted droplets. It is also contemplated 
that the accumulation or build-up of solder paste residue 
at the jetting outlet is monitored, and that the flow of 

20 air is provided when the accumulation reaches a certain 

level. However, it is preferred that the air flow is con- 
stantly provided during the jetting process. 

The air will flow through the air flow chamber 38 
and continue into the waste container 50 via the air flow 

25 conduit 39. Due to the force of the air flow, solder 

paste fragments removed from the vicinity of the jetting 
outlet will be transported or carried through the air 
flow chamber 38, the air flow conduit 3 9 and into the 
waste container 50. Inside the waste container 50, the 

30 air will flow through the air conduit 53, over the sepa- 
rating wall 54 and into the collection chamber 55. Due to 
the force of gravity, the majority of the solder paste 
residue transported by the air flow will fall into the 
collection chamber 55, while the air flow will continue 

35 into the narrow conduit 52. Any residue of solder paste 

that may continue along with the air flow into the narrow 
conduit 52, will be collected by the filter 57, thus pre- 
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venting fragments of solder paste from reaching the out- 
let conduit 58. 

Furthermore, as the jetted droplets face a strong 
head wind immediately following the jetting thereof, and 
5 droplets having a jetting trajectory with an angular de- 
viation from that intended, will encounter a slight side 
wind. The effect of the side wind on a jetted droplet 
will be dependent of the magnitude of angular deviation. 
As a consequence, the angular deviation can be enhanced 
10 to such an extent that the jetted droplet will "miss" the 
hole 13 and instead be collected by the support plate 14. 
The above may also be the case for any satellites, de- 
scribed above, which due to their angular deviation will 
encounter a side wind and be collected by the support 
15 plate 14. Then, the air flow present or later produced in 
the air flow chamber will transport away any solder paste 
collected by the support plate 14. Due to the lower ve- 
locity and significantly smaller volume of the satel- 
lites, as compared to the solder paste droplets, the sat- 
20 ellites will be much more prone to be affected by the 
side wind. 

According to an alternative embodiment of the inven- 
tion, the support plate 14 comprises one or more addi- 
tional holes. Then, the hole 13 arranged coaxially with 

25 the nozzle 27 is primarily used for providing a path for 
jetted droplets, while the other hole(s) are used for 
providing an inlet of air into the air flow chamber 39. 
Naturally, the positioning and design of the other 
hole(s) must be such that a forceful flow of air is pro- 

30 vided at or past the jetting outlet. 

According to Fig. 7, an alternative embodiment of a 
support plate 114 is illustrated. In this embodiment, the 
wall of the support plate 114 is adjacent the hole 113 
directed at an angle towards the jetting outlet. The il- 

35 lustrated design of the support plate 114 will provide a 
contraction in the flow path for the air flow, which will 
increase the velocity of the air flow immediately adja- 
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cent the jetting outlet. Furthermore, according to this 
embodiment, the inward surface of the orifice, i.e. the 
surface facing the viscous medium droplet as the droplet 
passes the orifice, is very small. This reduces the risk 
5 of viscous medium attaching to the wall surface. 

As realised by the man skilled in the art, a multi- 
tude of alternative designs for narrowing the flow path 
at or past the jetting outlet are conceivable without de- 
parting from the scope of the present invention. 

10 With reference now to Figs 6a and 6b, there is il- 

lustrated an alternative embodiment of a device according 
to the present invention. Since the general function of 
the jetting device is the same as described above, it 
will not be described further. According to the present 

15 embodiment, a waste container 50 and a vacuum ejector 6 
is mounted to the jetting assembly 5, preferably releas- 
ably mounted. However, there are no interface means be- 
tween the waste container 50 and the jetting assembly 5. 
Instead, the air conduit 53 of the waste container 50 ex- 

20 tends to the vicinity of the nozzle 26 and nozzle 27. The 
remainder of the waste container as well as the vacuum 
ejector are no different from that described above, and 
will therefore not be discussed further. 

As described above, a source of pressurised air is 

25 connected to the jetting assembly 5 via pneumatic inter- 
face means, the main task for the pressurised air being 
described above. According to this specific embodiment, 
the pressurised air is also used for providing a flow of 
pressurised air at the jetting outlet. This is achieved 

30 by directing a flow of pressurised air from the source, 
through guiding means (not shown), i.e. air conduits or 
channels, to a pressurised air outlet 4 0 extending to and 
being directed against the nozzle 27 and the jetting out- 
let thereof. 

35 As can be seen in Figs 6a and 6b, the outlet of 

pressurised air 40 is located opposite the inlet 53 of 
the waste container 50. Thus, the blowing effect provided 
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by the pressurised air is combined with the suction ef- 
fect of the vacuum ejector 6, which will transport unde- 
sired residue of solder paste from the jetting outlet. 
Consequently, there will be a strong air flow across and 
5 intersecting the path of the jetted droplets, which air 
flow will transport undesired residue of solder paste 
from the jetting outlet. 

Even though the present embodiment has been illus- 
trated without a support plate, the inclusion of such a 
10 plate in this embodiment is of course conceivable within 
the scope of the invention. Then, the flow of air, as in- 
dicated by arrows in Fig. 6b, will be present in a cham- 
ber or space defined between such a support plate and the 
nozzle 27. 

15 The magnitude of the air flow force will have to be 

controlled such that no adverse effects on the jetting 
trajectory of the jetted droplets results from the air 
flow. However, a constant minor deviation in a given di- 
rection can be compensated for by adjusting the position 

20 of the jetting assembly, i.e. the nozzle, when jetting. 

Even though the present invention has been described 
above using exemplifying embodiments thereof, altera- 
tions, modifications, and combinations thereof, as under- 
stood by those skilled in the art, may be made without 

25 departing from the scope of the invention, which is de- 
fined in the accompanying claims. For example, the inven- 
tion is not restricted to the use of a jetting assembly. 
On the contrary, the device and method of the present in- 
vention in a machine for jetting viscous medium without a 

30 jetting assembly are readily realised and comprised 
within the scope of the invention. 
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1. A method of improving the performance of a jet- 
5 ting device for jetting droplets of viscous medium onto a 
substrate, said jetting device comprising a jetting out- 
let through which said droplets are jetted, comprising 
the steps of 

providing a gaseous flow past the jetting outlet 
10 such that an adverse effect on the performance of the 

jetting device that may result from accumulation of vis- 
cous medium residue at the jetting outlet is prevented, 

providing a wall at the jetting outlet, said wall 
being located downstream of the jetting outlet seen in 
15 the jetting direction, and 

providing an orifice in said wall for permitting the 
jetted droplets to pass through the orifice, the orifice 
and the jetting outlet being aligned in the jetting di- 
rection. 

20 2. The method according to claim 1, comprising the 

step of providing the orifice with such dimensions that 
undesired viscous medium satellites, produced during the 
jetting of droplets, that deviate from the general direc- 
tion of the jetted droplets are collected by said wall. 

25 3. The method according to claim 2, wherein said 

gaseous flow is provided such that viscous medium col- 
lected by said wall is removed from said wall by said 
gaseous flow. 

4 . The method according to any one of the preceding 
30 claims, comprising the step of providing a path for the 

gaseous flow past the jetting outlet between said wall 
and said jetting outlet. 

5. The method according to any one of the preceding 
claims, comprising the step of designing said wall so 

35 that the gaseous flow adjacent the jetting outlet is fo- 
cused and the velocity of the gaseous flow is increased 
past the jetting outlet. 
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6. The method according to claim 4 or 5, wherein 
said gaseous flow is provided through said orifice, to- 
wards the jetting outlet, and away from the jetting out- 
let in a radial direction along the path provided between ' 

5 said wall and jetting outlet. 

7. The method according to claim 6, wherein said 
gaseous flow is provided such that a stabilising effect 
on the jetting trajectory of the jetted droplets is ob- 
tained. 

10 8. The method according to any one of the preceding 

claims, wherein the gaseous flow at the jetting outlet is 
directed along a flow path that intersects the jetting 
path of the jetted droplets. 

9. The method according to claim 8, wherein said 
15 gaseous flow sweeps along the jetting outlet. 

10. The method according to claim 8 or 9, wherein 
said flow path is essentially perpendicular to said jet- 
ting path at the jetting outlet. 

11. A method of improving the performance of a jet- 

2 0 ting device for jetting droplets of viscous medium onto a 
substrate, said jetting device comprising a jetting out- 
let through which said droplets are jetted, comprising 
the step of 

providing a gaseous flow past the jetting outlet 
2 5 such that an adverse effect on the performance of the 

jetting device that may result from accumulation of vis- 
cous medium residue at the jetting outlet is prevented, 
wherein the gaseous flow at the jetting outlet is di- 
rected along a flow path that intersects the jetting path 
30 of the jetted droplets. 

12. The method according to claim 11, wherein said 
gaseous flow sweeps along the jetting outlet. 

13. The method according to claim 11 or 12, wherein 
said flow path is essentially perpendicular to said jet- 

35 ting path at the jetting outlet. 

14 . The method according to any one of the preceding 
claims, wherein the gaseous flow is provided such that 
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viscous medium residue is removed from the jetting out- 
let . 

15. The method according to any one of the preceding 
claims, wherein said gaseous flow is provided following 

5 the jetting of a series of jetted droplets. 

16. The method according to any one of the preceding 
claims, wherein said gaseous flow is provided following a 
predetermined number of jetted droplets. 

17. The method according to any one of the preceding 
10 claims, wherein said gaseous flow is provided following a 

predetermined time period during which droplets have been 
jetted. 

18. The method according to any one of claims 1-14, 
wherein said gaseous flow is provided such that the jet- 

15 ting outlet is kept free of viscous medium residue. 

19. The method according to claim 18, wherein said 
gaseous flow is provided during the jetting of said drop- 
lets . 

20. The method according to any one of the preceding 
2 0 claims, wherein the gaseous flow is continuously provided 

during, between and following the jetting of droplets. 

21. The method according to any one of the preceding 
claims, wherein said gaseous flow is provided such that 
the presence of undesired viscous medium satellites pro- 

25 duced during the jetting of droplets is reduced, said 
satellites being transported away by the gaseous flow. 

22 . The method according to any one of the preceding 
claims, comprising the step of directing and focusing the 
gaseous flow adjacent the jetting outlet such that the 

30 velocity of the gaseous flow is increased past the jet- 
ting outlet. 

23. The method according to any one of the preceding 
claims, comprising the step of directing and focusing the 
gaseous flow adjacent the jetting outlet such that the 

35 ability of the gaseous flow to transport viscous medium 
residue from the jetting outlet is increased. 
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24 . The method according to any one of the preceding 
claims, comprising the step of providing suction generat- 
ing means for providing said gaseous flow. 

25. The method according to any one of the preceding 
5 claims, comprising the step of providing blow generating 

means for providing said gaseous flow. 

26. The method according to any one of the preceding 
claims, comprising the step of providing suction generat- 
ing means and blow generating means in combination for 

10 providing said gaseous flow. 

27. The method according to any one of the preceding 
claims, comprising the steps of 

directing said gaseous flow after having passed the 
jetting outlet into a viscous medium waste compartment, 
15 and 

collecting in said waste compartment viscous medium 
transported from the jetting outlet by the gaseous flow. 

28. The method according to any one of the preceding 
claims, comprising the steps of 

20 directing said gaseous flow through a filter after 

said gaseous flow have passed the jetting outlet, and 

collecting by said filter viscous medium transported 
from the jetting outlet by the gaseous flow . 

29. The method according to any one of the preceding. 
2 5 claims, wherein the gas used for providing said gaseous 

flow is air. 

30. The method according to any one of claims 1-28, 
wherein the gas used for providing said gaseous flow is 
nitrogen. 

30 31. A method of improving the performance of a jet- 

ting device for jetting droplets of viscous medium onto a 
substrate, said jetting device comprising a jetting out- 
let through which said droplets are jetted, comprising 
the step of 

35 providing an air flow past the jetting outlet such 

that an adverse effect on the performance of the jetting 
device that may result from accumulation of viscous me- 
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dium residue at the jetting outlet is prevented, wherein 
said air flow is provided through suction during, between 
and following the jetting of individual droplets. 

5 32. A device for jetting droplets of viscous medium 

onto a substrate, said device comprising 

a nozzle having a jetting outlet through which said 
droplets are jetted, 

a flow generator for producing a gaseous flow, 

10 a flow guide for providing a flow path for said 

gaseous flow past the jetting outlet, such that an ad- 
verse effect on the performance of the jetting device 
that may result from accumulation of viscous medium resi- 
due at the jetting outlet is prevented, wherein said flow 

15 guide comprises 

a wall located at the jetting outlet, said wall be- 
ing located downstream of the jetting outlet seen in the 
jetting direction, said wall and said nozzle defining a 
first space there-between, and 

20 a first orifice provided in said wall, said first 

orifice and the jetting outlet being aligned along the 
path of the jetted droplets, said first orifice being de- 
signed to permit jetted droplets to pass through said 
first orifice essentially unaffected, 

25 wherein said flow guide is arranged to provide said 

gaseous flow within said first space along a flow path 
past the jetting outlet. 

33. The device according to claim 32, wherein said 
wall and said jetting outlet are formed as one integral 

3 0 structure. 

34. The device according to claim 32 or 33, wherein 
said first space is provided with an inlet and an outlet 
for said gaseous flow. 

35. The device according to claim 34, wherein said 
3 5 inlet and said outlet are provided on opposite sides of 

the jetting outlet, such that said gaseous flow inter- 
sects the path of the jetted droplets. 
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36. The device according to claim 35 , comprising a 
blow generator communicating with said inlet. 

37. The device according to claim 34, wherein said 
first orifice constitutes said inlet for said gaseous 

5 flow into said first space. 

38. The device according to claim 34, further com- 
prising at least one second orifice in said wall, said 
second orifice constituting said inlet for said gaseous 
flow into said first space. 

10 39. The device according to claim 34, wherein said 

flow guide comprises at least one channel running within 
said wall for providing a flow path within said wall for 
said gaseous flow. 

40. The device according to claim 39, wherein said 
15 at least one channel is provided with at least one open- 
ing towards said first space at the jetting outlet, said 
opening constituting said inlet for said gaseous flow 
into said first space. 

41. The device according to claim 40, wherein said 
20 at least one opening is directed at the jetting outlet. 

42. The device according to any one of claims 32-41, 
wherein the dimensions of said first orifice are such 
that jetted droplets are permitted to pass through said 
first orifice, while viscous medium satellites, produced 

25 during the jetting of droplets, that deviate from the 

general direction of the jetted droplets are collected by 
said wall . 

43. The device according to any one of claims 32-42, 
wherein said wall is arranged to narrow the flow path for 

3 0 the gaseous flow at the jetting outlet such that the flow 
velocity past the jetting outlet is increased. 

44. The device according to any one of claims 32-43, 
wherein said wall is arranged to narrow the flow path for 
the gaseous flow at the jetting outlet, such that the 

35 gaseous flow has an increased ability to transport vis- 
cous medium residue from the vicinity of the jetting out- 
let. 
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45. The device according to claim 43 or 44, wherein 
said wall is provided with at least one protrusion at 
said first orifice, said protrusion being directed to- 
wards the jetting outlet for providing said narrowed flow 

5 path. 

46. The device according to any one of claims 32-45, 
wherein the surface of the wall facing the substrate and 
surrounding the first orifice is bevelled. 

47. A device for jetting droplets of viscous medium 
10 onto a substrate, said device comprising 

a nozzle having a jetting outlet through which said 
droplets are jetted, 

a flow generator for producing a gaseous flow, 
a flow guide for providing a flow path for said 
15 gaseous flow past the jetting outlet such that an adverse 
effect on the performance of the jetting device that may- 
result from accumulation of viscous medium residue at the 
jetting outlet is prevented, said flow guide being ar- 
ranged for providing said flow path in a direction that 
20 intersects the jetting path of the jetted droplets. 

48. The device according to claim 47, wherein said 
flow guide is arranged for directing said gaseous flow 
along the jetting outlet. 

49. The device according to claim 47 or 48, wherein 
25 said flow guide is arranged for directing said gaseous 

flow essentially perpendicular to said jetting path at 
the jetting outlet. 

50. The device according to any one of claims 32-49, 
comprising a filter arranged downstream of said jetting 

30 outlet as seen in the direction of said gaseous flow, 
said filter being arranged to collect viscous medium 
transported by said gaseous flow. 

51. The device according to any one of claims 32-50, 
comprising a collection space arranged downstream of said 

35 jetting outlet as seen in the direction of said gaseous 

flow, said collection space being arranged for collecting 
viscous medium transported by said gaseous flow. 
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52. The device according to any one of claims 32-51/ 
wherein said flow generator comprises a blow generator, 
and wherein said flow guide is arranged for providing a 
flow path from said blow generator and past the jetting 

5 outlet. 

53. The device according to any one of claims 32-51, 
wherein said flow generator comprises a suction genera- 
tor, and wherein said second flow guide is arranged for 
providing a flow path between the jetting outlet and said 

10 suction generator. 

54. The device according to any one of claims 32-51, 
wherein said flow generator comprises a suction generator 
and a blow generator, wherein said flow guide is arranged 
for providing a flow path between said blow generator and 

15 the jetting outlet, and between the jetting outlet and 
said suction generator, 

55. The device according to any one of claims 32-54, 
wherein the gas used for keeping the nozzle free of vis- 
cous medium residue is air. 

20 56. The device according to any one of claims 32-54, 

wherein the gas used for keeping the nozzle free of vis- 
cous medium residue is nitrogen. 



25 
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